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 Abstract  
Background: Low health literacy is associated with poorer health and higher mortality. It is 
important to understand the extent to which population health literacy skills match health 
system demands. 
Aim: To identify literacy and numeracy competency threshold(s) for health information in 
current use in England, and to describe the working age population in relation to these.   
Design and setting: An observational study comparing English health materials with an 
English national skills dataset of the working-age population (the Skills for Life (SfL) Survey 
2011).  
Method: A sample of health materials was assessed. Competency thresholds to 
understand and use the materials were identified. The proportion of the population above 
and below these thresholds, and the socio-demographic variables associated with a greater 
risk of being below the thresholds, were described.  
Results: Sixty-four health materials were sampled. Two competency thresholds were 
identified: text-only, and text + numeracy. Of those SfL participants for whom literacy skills 
levels were available, 2515 (43%) were below the threshold; of the 4871 whose literacy and 
numeracy skills were available, 2905 (61%) were below the threshold. Social determinants 
of health were associated with competency. Multivariable analysis resulted in some 
variables becoming non-significant or reduced in effect.  
Conclusions. There is a significant mismatch between the complexity of health materials 
and the skills of the English adult working-age population. Those most in need of health 
information have the least access to it. Three strategies known to be efficacious are 
building population skills, improving health professionals’ communication, and improving 
written health information. 
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How this fits in 
Low health literacy is associated with lower health, higher risk of long-term conditions, more 
difficulty managing conditions, and, in older people, higher mortality. This study explored 
the extent to which the level of literacy and numeracy required to understand and use 
health information in England matched the literacy and numeracy skills of the population. A 
significant proportion of the population did not have the skills to fully understand and use 
the health materials sampled. Approaches to address this include developing a rigorous 
approach to developing more accessible health information, and undertaking more research 
to explore the health and economic impact of low health literacy in England.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Introduction  
Health literacy skills are ‘the … skills which determine the motivation and ability of 
individuals to gain access to, understand, and use information in ways which promote and 
maintain good health’ (1), the most fundamental of which are those ‘needed … to be able to 
function in everyday (health) situations to access and use information’ (2). Low health 
literacy is associated with greater use of medical services, lower use of preventative care, 
greater difficulty managing long term illnesses (3), lower levels of health (3-5) and higher 
mortality in older people (3, 4). 
  
The complexity of health information and systems is well recognized (6). Well over 1,500 
peer reviewed articles indicate that health texts are written at levels that exceed the 
average readings skills of the public (7, 8) thus rendering health information inaccessible. 
Finding ways to reduce this skills / demands mismatch across populations is a priority (9). 
Measures of population literacy and numeracy skills, developed by education experts, 
provide highly accurate estimates of population skills in multiple settings e.g. finance, 
leisure, and everyday activities (10). Missing is an evaluation of the complexity of the 
demands of the system. This study was undertaken to provide measures of ‘both sides of 
the coin’ and thereby describe a match or mismatch.  It brought together expertise from 
clinical practice, public Health, and education. The objectives of the study were to (1) use 
the English national skills framework to assess a range of health materials (2) determine 
the threshold of health literacy and numeracy skills needed to understand and use the 
sampled health materials (3) describe the English working age population in relation to 
these thresholds.  
 
 
Method  
Setting.  
England using English health materials and data from the English 2011 skills survey (Skills 
for Life (SfL)) (10).  
 
Sampling and assessing health materials 
Health materials were purposively sampled using a framework developed to capture the 
range of literacy and numeracy skills needed to become and stay healthy (11). GR and JP 
sampled materials from topics within each framework area. All items were publically 
available in General Practitioner surgeries, hospitals, community pharmacies, public 
libraries or via the internet. The framework, with examples and chosen subject areas, is 
shown in table 1. 
 
Table 1 about here 
 
 
The sampled materials were independently assessed by a group of external experts i.e. 
people at a senior level (consultant level or equivalent) in areas of relevance to health 
literacy. Health trainers (non-clinical health workers trained to provide patient self-
management advice and signposting) were included. Prior knowledge of health literacy was 
not required. Fifty-two experts were approached through the UK health literacy group and 
through local contacts in London and Manchester; 33 (63%) agreed to participate; 7 nurses, 
6 General Practitioners, 6 hospital consultants, five dieticians/nutritionists, two NHS 
managers, two road safety experts, two health trainers, two Health Promotion experts and 
one Public Health consultant.  
 
Experts were asked the extent to which the items represented materials in everyday use, 
the frequency with which patients / members of the public would be exposed to the 
material, and the potential impact on health of failure to understand and use the 
information. The experts were asked to identify areas where additional relevant material 
should be sampled. This additional sampling and assessment process followed the same 
protocol. Both cycles were undertaken using a web-based survey.  
 
All the materials were assessed for their literacy and numeracy complexity using the 
English National Qualifications Framework (NQF) (12); (see table 2) by education experts. 
 
 
Table 2 about here 
 
For written text and (where present) numerical information, the reviewers assessed the 
level of skill required to read, understand and use the information. Materials were assessed 
up to and including level 2, the skills level expected to be achieved by English students at 
age 16 years (5 grade A-C GCSE examinations); materials above this level were grouped 
in with level 2.  
 
The materials were not tested directly with SfL 2011 participants. Data on skills were taken 
directly from the SfL 2011 data. 
 Population health literacy competency  
The competency required to understand and use the health materials was determined. A 
threshold of 70% was adopted, reflecting usual English practice, and similar to the US 
threshold of 67% (13) . This made allowances for individual errors during testing, assumed 
that understanding the majority of health materials would be sufficient for an individual to be 
‘competent’, and mitigated against chance sampling of materials more difficult than those in 
everyday circulation.  
 
Each item was coded for both literacy and, where appropriate, numeracy difficulty, and a 
basic and cumulative frequency of the number of materials at each skills level tabulated, 
with the threshold set as described above, weighted according to the expert panel 
assessments. The proportion of the population above and below these competency 
thresholds were derived from the 2011 Skills for Life (SfL 2011) survey, described in Box 1 
(10).  
 
Box 1 about here 
 
Survey data were weighted to ensure they were representative of the English resident 
working-age population. Statistical analyses were undertaken using IBM PASW v19, SPSS 
v21 and Stata v12. Initial univariable analyses explored the association between low 
functional health literacy and socio-demographic determinants of health (14, 15) and / or 
with low health literacy (16-18). The variables explored are shown in table 3.  
 
Table 3 about here 
 
The research team developed a new variable, the ‘Access to Information’ (ATI) Index. The 
background data collected in SfL 2011 included information on access to information 
sources (books, newspapers and magazines), frequency of reading, access to a computer 
at home or at work, and access to the internet at home and at work. The ATI index was an 
unweighted composite score of access to these potential sources of health information. 
 
Separate analyses were undertaken for literacy-only and for literacy+numeracy 
competency. For each variable, the odds of an individual being in the ‘below threshold’ 
group was calculated; for each variable the odds ratios, with 95% confidence intervals and 
statistical significance (p<0.05), were then calculated, with the group with the lowest odds 
for being below the threshold being taken as the reference group.  
 
In order to explore which variables remained significant when all the variables were 
considered together, multivariable logistic regression was undertaken. Odds ratios, 
adjusted for all the other variables in the model, and with 95% confidence intervals and 
statistical significance levels, were then calculated for each variable. 
 
As this was an observational study, STROBE guidelines (19) were followed. 
 
Ethics 
The sampled health materials were all publically available and in use, and the SfL Survey 
data were fully anonymised and publically available. Ethics approval was therefore not 
required. 
 
Results  
Assessment of Health materials  
Sixty-four health materials were sampled. All items contained literacy (text) information, 50 
also contained numeracy information and none contained just numeracy information. 
Details of the materials, the external expert assessments and weighting are shown in Table 
4.  
 
Table 4 about here 
 
 
The representativeness of the materials was rated by the experts on a scale of 0 (not 
representative at all) to 3 (highly representative); mean scores per area ranged from 1.8 to 
2.2. Weighting was calculated by multiplying the experts’ views on frequency of exposure 
by potential impact of failure to understand and use the material (possible range 0 to 9). 
The weighting scores ranged from 3.6 to 5.0.  
 
The threshold of health literacy and numeracy skills needed to understand and use the 
sampled health materials  
The competency thresholds of the materials were then assessed against the National 
Qualifications Framework (NQF: see table 2 above). All 64 items contained written text. 
Following weighting, 27% of the items were at literacy level 1 or below, with 73% at level 2 
or above. The competency threshold for the text element of materials was thus Level 2. 
Fifty of the health materials also had a numeracy component. Weighted assessments 
showed that 39% were at Entry Level 3 or below, and 61% were at level 1 or above. The 
competency threshold for the numeracy components was therefore set at Level 1.  
 
Thus two competency thresholds were identified; text-only materials (literacy level 2), and 
text + numeracy materials (literacy level 2 + numeracy level 1).  
 
Population health literacy skills. 
Analyses were undertaken separately for health literacy (text only) and health 
literacy+numeracy. Results for both analyses were similar; we have thus presented only the 
literacy-only results; the literacy+numeracy results are available in supplementary tables or 
from the corresponding author. 
 
The characteristics of the sample for the variables analysed for the literacy threshold, 
including missing data, are shown in table 5.  
 
Table 5 about here 
 
The characteristics of the sample for the variables analysed for the literacy+numeracy 
threshold, including missing data, are shown in supplementary table 5s. Of those who took 
both the literacy and numeracy assessment for whom data were available, 2905 
participants (61%) were below the threshold and 1862 (39%) were at or above the 
threshold. 
 
Univariable and multivariable analyses 
The unadjusted (univariable) and adjusted (multivariable) odds ratios for the variables 
studied are shown in table 6. The results for the literacy+numeracy analysis are shown in 
supplementary table 6s. 
 
Table 6 about here 
 
All the demographic, educational and economic variables were related to competency with 
odds ratios around 2 before adjustment. Measures commonly linked to deprivation were 
also linked to low health literacy. After adjustment, being born in the UK and not being in 
work were not significant; the effect of several other predictors was reduced.  
 The Access to Information (ATI) Index showed that those below the competency thresholds 
had statistically significantly lower access to potential sources of health information in both 
the unadjusted and adjusted analyses.  
 
Discussion 
Summary 
Sixty-four examples of publically available health materials were sampled across the five 
health activity areas. All 64 items contained literacy (text) information, 50 also contained 
numeracy information, and none just numeracy information. The sampled health materials 
were written at a level of complexity above the skills levels of a significant proportion of the 
English working age population; 43% of people were below the competency threshold to 
fully understand and use the text element of the health materials; whilst 61% of the 
population where below the competency threshold for materials that also had a numeric 
component.  
 
Analysis of social determinants of health showed that all were highly statistically 
significantly associated with greater odds of being below the competency thresholds; the 
exception being age (literacy+numeracy competency). Whilst not all the variables remained 
in the multivariable model, both literacy-only and literacy+numeracy models showed strong 
associations with known social determinants of health. Those with the most need for access 
to health information (i.e. those below the competency thresholds) had the least access to 
it. 
 
Strengths 
This study focuses on a key aspect in health literacy; the extent to which population literacy 
and numeracy skills match the complexity of health information materials. It describes a 
method to evaluate the extent of this mismatch in the health service in England. 
 
The materials sampled were from a wide range of areas important for health. The external 
experts rated the materials as moderately representative of those in everyday use and felt 
that clinically significant numbers of patients and the public would be exposed to them, with 
moderate impacts on their health should they fail to understand them.  
 
The literacy and numeracy competencies were determined from a recent large national 
study of the skills of the English working-age population. The survey participants were 
purposively sampled to ensure representativeness for the population under study. In 
addition to giving detailed socio-demographic data, participants undertook skills tests 
developed by education testing experts.  
 
Limitations 
This study was limited by a small sample of health materials. Furthermore, the calculated 
match between the skills of individuals and the complexity of materials does not consider 
peoples’ broader resources; for instance access to family and to health professionals who 
can explain the materials to them. Nevertheless, inability to fully understand health 
materials must put individuals at greater risk (3, 5).  
 
The SfL survey only assessed the skills of the population aged 16 to 65 years. There are 
numerous studies showing the impact of low health literacy in older people (4, 20, 21); 
given cognitive decline with age, and our findings of lower health literacy in the older people 
within the cohort in the SfL study, it is likely that there is even greater unmet need in older 
people.  
 
Comparison with existing literature 
To our knowledge, this is the first study to describe a method for measuring the gap 
between health system complexity and the health literacy skills of the people for whom it is 
designed. It can be argued that it is the size of this mismatch that is more important that the 
absolute complexity of the system or the skills of those using it. Despite the different 
method adopted in this study, however, the proportion of the population below the 
competency thresholds are similar to the proportions considered to have sub-optimal levels 
of health literacy in other industrialised countries (5, 16-18).  
 
Implications for research and practice 
This study has found that health materials are too complex for the skills of a significant 
proportion of the population, resulting in less access to health information to promote health 
and to prevent and manage illness. Furthermore, it is those who are at the highest risk of 
poorer health (those from ethnic minority groups, low-income low status jobs etc.) who are 
most likely to be below the health literacy competency thresholds. The health information 
needed by these groups will have to be provided by the NHS as those with the most need 
to health information have the least access to other information sources.  
 The size and importance of the problem means that health service staff must be aware of 
the issues and work to develop effective solutions. GPs have a key role both through the 
90% of face to face patient contacts that take place in General Practice and through their 
roles as commissioners of local health services. Rigour should be applied to the 
development of health materials, to ensure they are written at accessible skills levels. Non-
written forms of communication (audio, visual, internet) or use of mobile phone applications 
could be promoted, particularly for more vulnerable groups.  
 
In the longer-term, the raising of general literacy and numeracy skills through schools and 
adult education will have health benefits in addition to better life skills and employability. 
General Practitioners are ideally placed to develop partnerships with educators to help 
develop health literacy and numeracy skills in the communities they serve.  
 
Multiple studies have demonstrated the associations between low health literacy and worse 
health outcomes (3) and poorer health (5), however impact on life expectancy has so far 
only been demonstrated in older people (3, 4). Future research should explore the 
associations between health literacy and life expectancy in working-age populations. To 
date most health literacy studies have been observational; it is important to develop and 
test interventions to improve health literacy, and assess the impact on health (3). Finally, 
there have been limited numbers of health economic evaluations of the impact of health 
literacy, with inconclusive results (3). The UK annual health expenditure (2011) was £142.8 
billion (22); it is important to assess the impact of health literacy on health care costs, and 
to ensure that assessment of health literacy interventions includes an economic evaluation. 
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